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(54) MODIFIER COMPOSITION FOR COMPOSITE MATERIAL AND COMPOSITE 
MATERIAL PRODUCED BY USING THE COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain a composition composed mainly of 
a specific organopolysiloxane compound and effective 
for suppressing the curing strain on the interface 
between a synthetic resin and an inorganic filler and 
giving a composite material having excellent water- 
resistance by using an inorganic filler treated with the ^ cch, ) , . ph, ) . . 
composition. '""^^^ ^' .^^^u^^ Ai^s>^u.. 

CONSTITUTION: The composition is composed mainly 
of an organopolysiloxane compound of formula (R1 is 
methyl or H; R2 is bivalent hydrocarbon group; R3 is > 
2C bivalent hydrocarbon group; R4 is 1-4C univalent 
hydrocarbon group; (n) is >3; (k) is 1 or 2; (I) is 2 or 3). 
The compound of formula can be produced e.g. by 
polymerizing vinylmethylsilanol and 

hexamethylcyclotrisiloxane in the presence of a quinquidentate silane catalyst and reacting 
the produced polymer with 3-methacryloxypropyldimethylchlorosilane. The treatment of an 
inorganic filler with the compound of formula is preferably carried out by using a solution 
obtained by dissolving the compound of formula in a solvent at a concentration of 0.1-2wt.%. 



h 



g 



e e 



h 



LEGAL STATUS 

[Date of request for examination] 29.06. 1 995 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 2657259 

[Date of registration] 06.06.1 997 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 



g 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

L This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to a composite material excellent in the modifier 

constituent for composite material, mechanical strength, and water resistance which the composite 
material which consists of synthetic resin, and the reinforcing agent which is inorganic material and a 
bulking agent especially has and which reform various properties about the composite material which 
used the modifier constituent for composite material, and it. 
[0002] 

[Description of the Prior Art] The composite material which blended from the former inorganic material, 
such as glass fibers, such as glass fabrics currently used as reinforcing materials or a filler, a glass tape, a 
fiberglass mat, and a glass paper, a mica and a silica, an alumina, talc, clay, aluminum, iron, and copper, 
with synthetic resin, such as an unsaturated polyester resin, an epoxy resin, phenol resin, acrylic resin, 
polyamide resin, and polyimide resin, is widely used for various kinds of uses. 
[0003] Especially composite material that used an unsaturated polyester resin and acrylic resin as 
synthetic resin. It is manufactured by the method of adding the aforementioned bulking agent and a 
reinforcing agent (it considering as an inorganic bulking agent hereafter) to the aforementioned synthetic 
resin which carried out preliminary processing by silane coupling agents, such as gamma- 
methacryloxypropyl silane, beforehand, or the method of adding to the above-mentioned synthetic resin 
with which the silane coupling agent was blended in the inorganic bulking agent, and the method of 
improving various physical properties, for example, a mechanical strength, such as a laminate which 
used this, an electrical property, chemical resistance, water resistance, etc. is learned. However, the top 
whose mechanical strength is not enough, since a big hardening distortion occurred in the interface of 
synthetic resin and an inorganic bulking agent when it was used or fabricated, since the composite 
material processed using the above-mentioned silane coupling agent was inferior in the own 
hydrophobic property of a silane to be used, it had the fault that a waterproof improvement was 
inadequate. 
[0004] 

[Problem(s) to be Solved by the Invention] The organopolysiloxane compound with which between the 
acryloxy (meta) machines and alkoxy groups which were indicated by JP,2-88639,A was combined with 
the siloxane chain as a result of inquiring wholeheartedly that this invention person etc. should solve the 
above-mentioned fault When the modifier constituent for composite material which makes it a principal 
component (to only call it the aforementioned silane compound hereafter) is used as a processing agent 
of an inorganic bulking agent (Meta) Since an alkoxy silyl machine combines with an inorganic bulking 
agent while an acryloxy machine reacts with synthetic resin When the hardening distortion between 
synthetic resin and an inorganic bulking agent decreased, since hydrophobing of the aforementioned 
interface was carried out with a siloxane chain, it found out that the mechanical characteristic of 
composite material and water resistance improved, and this invention was reached. 
[0005] Therefore, the 1st purpose of this invention is to offer the modifier constituent for composite 
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material which can improve the water resistance of the composite material obtained while suppressing 
the hardening distortion in the interface of synthetic resin and an inorganic bulking agent. The 2nd 
purpose of this invention is to offer a composite material excellent in a mechanical strength and water 
resistance. 
[0006] 

[Means for Solving the Problem] Many above-mentioned purposes of this invention were attained by the 
composite material which comes to use the modifier constituent for composite material and it which are 
characterized by containing the silane compound expressed with the foUowing-ization 2 as a principal 
component. 



[Formula 2] 
of 



(CHs ) 3-t CH3 (CHi ) 3-1 



CHa =C-CO-R' i - ( (OS i) - ~S i COR^ ) i ] . 

" i 
0 Ch, 

The inside of ** 2, and Rl A methyl group or a hydrogen atom, and R2 An one or more-carbon number 
divalent hydrocarbon group and R3 A two or more-carbon number divalent hydrocarbon group and R4 
The univalent hydrocarbon group of carbon numbers 1-4 and n show three or_jy ye integers, and, as for 
k, 1 or 2, and 1 (ERU) show 2 or 3. 

[0007] Hereafter, it explains still in detail about this invention. R2 If it carries out, the divalent 
hydrocarbon group of carbon numbers 1-10 is desirable. Such R2 As an example, -CH2-, -CH2 CH2 
CH2-, -CH2 CH(CH3) CH2-, -CH2 CH2 CH2 CH2-, -(CH2)6-, -(CH2)13-, etc. are illustrated. R3 If it 
carries out, the divalent hydrocarbon group of carbon numbers 2-10 is desirable, as the example - (CH2) 
2-, -(CH2)3-, -CH(CH3)-, -CH2 CH(CH3) CH2-, -(CH2)4-, .(CH2)6-, -(CH2)8-, -(CH2)10-, etc. are 
illustrated. R4 [ moreover, ] as an example - CH3, -CH2 CH3, -CH2 CH2 CH3, -CH(CH3) CH3, -CH2 
CH(CH3) CH3, and -C(CH3) 3 etc. - it is illustrated As for especially three or more integers n, it is 
desirable that it is the integer of 3-50. 

[0008] As a typical example of the aforementioned silane compound concerning this invention, what is 
shown, for example in the folio wing-izing 3 -izing 14 is mentioned. 
[Formula 3] 
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CH, GHj /CHi , 

CHa =i-COCHa^i i - |(oi i) 4 I^JHa CH, S i (OCH, ) t 



CH, CHs CHa 

CHa =i-COCHa S i - (oi i ) 4 CHa CH, S i (OCH, 
0 ^Ha (!;H, 



CH 



CH, CHi 

CHa =CH-COCHa i i - (0^ i) 4 CHa CH, S i (OCH« 

b in, CH, 

[0009] 
[Formula 4] 
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CH, CHs CH, 

CH, =C-TCOCHa CHj CHj i i - (OS i) « CH: CH2 S i (OCHj ) 3 
H 1 i 

0 CHj CH, 



CH, CH, CH, 

CH, =i-COCH, CH, CH, S i - (0^ i) ♦ CH, CH, S i (OCH, CH, ) , 

0 in, in, 



CH, CH, CH, 

CH, =i~COCH, i i - (oi i) 4 (CH, > , S i (OCH, ) , 

" i i 

0 tH, 6h, 



CH, CH, CH, 



CHa =i--COCH, CH, CH, i i - (oi i) 4 (CHi ) • S i (OCH, ) , 

b in, in, 



CH, CH, CH, 

CH, =i-COCHa CHa CH, 1 i - (oi i) 4 (CHa ) • S i (OCHa CH, ) , 

0 in, in, 
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[Formula 5] 
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CH, CH, 

CH, =CH-COCH, CHj CHj S i - (OS i) 4 (CH, ) . S i (OCH, 



6 in, in, 



CHs CH$ CH» 

CH, =i-COCH» CH, CH, i i - (0$ i) « (CH, ) , S i 



(OCH, ) 

0 CH, CH, 



[, c 



CH, CH, CH, 

CH, =i-COCH, i i - (oi 0 4 



(CH, ) , Si (OCH, ) , 

^ ! i 



" ^H, in, 



CH, CH, CH, 

CH, =C-COCH, CH, CH, i i - (oi i) * (CH« 



) „Si COCH, ) 

0 CH, 



I' I i 

CH, 



CH, CH, CH, 

CH, =i-C0CH, i i - (oi i) • (CH, ) ,«S i COCH, ) , 

0 in, in, 
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[Formula 6] 
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CH, CH, CHa 

CHa =C-C0CH3 i i - (oi i) T CHs CH, S i (OCH, ) , 

11 I I 

0 tE» CHs 



CH, CH» CHs 

CH, =i-COCHj CHa CH, i i - (oi i) 7 CHj CHa S i (OCH, ) , 

0 in, in, 



CH, CH, CH, 

CH, =i:-COCH, CH, CH, i i - (oi i) T CH, CH, S i (OCH, CH 

tl 
0 



" 1 i 

CH, CH, 



CH, =CH-COCH 

11 
0 



CH, CH, 

, ii- (oli) T CH, CH, Si (OCH,) , 



CH, CH, 

CH, =CH-COCH, CH, CH, ii- (oii) t CH, CH, Si (OCH, ) 



0 in, in. 
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[Formula 7] 
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CH, CHj CHj 

CH2 =i-C0CH2 CH, CHa Si- (OS i) 7 (CHi ) • S i (OCH, ) , 

I! I I 

0 CH, CH9 



CH* CH3 CHs 

CH, =i-COCHa CH, CH, i i - dol i) t (CH, ) , S i (OCH, ) , 

0 in. in, 



CH, CH» CH. 

CH, =(1;-C0CH, CH, CH, ^ i - (oi i) t (CH, ) ,<,S i (OCHs ) , 
0 CH, CH» 



CH, =CH-COCH, CH, CH, 

II 
0 



" in, in, 



CH» CH, 

i i - (oii) T (CH, ) iflS i (OCHi ) 



CH, CH, 

CH, =CH-COCH, ii - (oii) T (CH, ) ..S i COCH, ) , 



0 in, in, 



[0013] 
[Formula 8] 
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CH, CHs CH. 

CHj =i-COCH, CHj CHa S i - (0^ i) loCHj CHa S i (OCHi ) » 

ii I ! 

0 CHj CH, 



CHs CHj CHj 

CHj =(!:-COCHj li - (oi i) ,oCH, CHa S i (OCH, ) s 

0 in. ifis 



CH, CH, CH, 

CHa =(!:-COCHa CH, CHa i i - (oi i) is (CHa ) i S i (OCHs ) , 



CH, CH, CH, 

CHa =i-COCHa CHa CH, i i - (oi i) >• CCHi ) ,oS i (OCH> ) a 

0 (!:h, in, 



CH, CH, CH, 

CHa =i-COCH» CHa CHa i i - (oi i) i.CH, CH, S i (OCH, CH, 

0 in, in, 



[0014] 
[Formula 9] 
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CH, CH, CHj 

CHa =C-C0CH2 ^ i - (oi i> ,,CH3 CH, S i (OCH, ) , 
6 CH, CH, 



CH, CHi CH, 

CHt =<!;-COCH, CHa CHj i i - (ol i) „ (CH, ) , S i (OCH, 

6 in, <!;h. 



CH, CH, CH, 

CH, =i-C0CH2 CH, CH, i i - (oL) (CH, ) ,»S i (OCH, 



" 1 
0 CH, CH 



CH, CH, CH, 

CH, =(!;-COCHa CH, CH, ii - (oL) i,CH, CH, Si (OCH, 

0 in, iH, 



CH, CH, CH, 

CH, =C-COCH, CH, CH, ii - (oii) uCH, CR» Si (OCH, 

0 in, (!:h, 
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[Formula 10] 
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CHs CHi CHs 

CHa =C-COCH, CHj CHj i i - (OS i) aaCHa CHa S i (OCHj ) 

ii 

0 



in, in, 



CHa CHi CH, 

CHa =i-COCHa CHa CH, li - (ol i) asCHa CHa S i (OCH, ) 

Ii 

0 



in, in, 



CHa CHi CHa 

i -i-COCHa CHa CH, I i - (ol i) a*CHa CHa S i (OCH9 ) 



CH 

0 CH, CHa 



" in, i. 



CH, CHt CHa 

= i-COCHa CHa CH, i i - (oi i) nCHa CHt S i (OCHi ) 



CH 

0 



" ^Ha in. 



CH, CH, CH, 

t =i-COCH» CHa CHa ii - (oii) ,4CHt CHi Si (OCH,) 



CH 

0 

[0016] 
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CH, CH, CH, 

! I 

CHj =C-C0CH2 CHa CHj S i - (OS i) 40CH2 CH3 S i (OCHj ) , 
0 tHa CH» 




CH, =C-COCHa CH, CH, Si- 

6 in* 



CH, 

(oi i) 4 CH, CH, S i (OCH, ) , 

! 



CH, 

CH, =iH-COCH, CH, CH, Si 



H, 



CH, 



(oL) « CH, CH, S i (OCH» ) , 

in, 



CH 



CH, 

.4- 



COCH, CH, CH, S i - 
0 CH, 



CH, 

(oil) , CHa CHa Si (OCH» ) , 

in, 
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[Formula 12] 
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CH, 

CHi =6-C0CH, CHt CH» S i • 

11 i 
0 CH, 



CH» 

(OS i) „CH, CHj S i (OCH, ) , 
CK, 



CH 



CH, 

1 =iH- 



COCH, CHt CH, S i 

li 

0 



in* 



CH, 

(oi i) 

in, 



CH, CH, S i (OCH, ) , 



CHj 

CH, =i;-COCH, CH, CH, S i - 

6 in, 



CH, 

(oli) „CH, CK, Si (OCHs ) , 



J 2 



CH, 



CH, 



COCH, CH, CHi S i - 

I! i 
0 CH, 



CH, 

(oi i) 4oCHj CH, Si (OCHs ) , 

in, 



CH, CH, CH, CH, 

CH, =i-COCH, i i - <oi 1) nCH, CH, 1 i (OCH, ) , 

d (^H, i;H, 

[0018] 

[Formula 13] 
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1 ugv ij wi ly 



CHa =C-CO (CHj ) s ^ i - COS i) joCHi CH« k i (OCHi CH. ) j 

ii ! > 

6 CH, 6h, 



CHj CHs CH3 CHs 

CHj =i-cocHi Ahchj i\ - coin i.ch, ch, si <och, > , 
0 in. in, 



CHs CHi CHi 

CHi =i-CO CCHj ) , i i - (oi i) ,«CHj CHi S 1 <OCH» ) . 



0 ifli in, 



CH. CHi CHt 

CH, =i-CO (CH, ) ,oi i- (oi i) ,oCH, CH, S i (OCH, ) , 

0 ina in, 



C H9 C Hs CHa 

CHi =i-COCH, CHi CH, i i - (oii) i»CH, CH, Si (OCH, CH, CHi ) , 

0 in, in, 

[0019] 

[Formula 14] 

CHi CH, CH, 

CH, =C-CO (CH, ) , i i - (oi i) i«CH, CH, S i CO (CH» ) , CH, ] , 

0 in, in, 

[0020] Although the silane compound expressed with the above-ization 2 concerning this invention is 
compoundable suitably by the well-known method, it is easily compoundable by the method shown 
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especially in JP,2-88639,A. Although the modifier constituent for composite material of this invention 
contains at least one sort of silane compounds expressed with the above-ization 2 as a principal 
component, it may use together other well-known silane coupling agents further. Moreover, adding the 
solvent other than these silane compounds can also add a color, a pigment, an antistatic agent, lubricant, 
an antioxidant, a polymerization inhibitor, UV absorbent, etc. further if needed. 
[0021] Although especially the solvent used here is not restricted, for example A methanol, Alcohols, 
such as ethanol, an isopropanol, and a butanol, benzene, Aromatic hydrocarbons, such as a xylene and 
toluene, a hexane, a pentane, an octane, Ester, such as hydrocarbons, such as Deccan, methyl acetate, 
ethyl acetate, and an isobutyl acetate Amides, such as ketones, such as TETERU, such as diethylether, 
dibutyl ether, a tetrahydrofuran, and a dioxane, a cyclohexanone, a methyl ethyl ketone, a diethyl 
ketone, and a methyl isobutyl ketone, and a dimethylformamide, are mentioned. 
[0022] As for processing of an inorganic bulking agent with the silane compound expressed with the 
above-ization 2 concerning this invention, the method of flooding the concentration of a silane 
compound with the solution obtained by dissolving a silane compound in the above-mentioned solvent 
so that it may become about 0.1 - 2.0 % of the weight preferably 0.05 to 5.0% of the weight in the 
aforementioned inorganic bulking agent, the method of applying the solution to an inorganic bulking 
agent with a spray etc., etc. are mentioned. 

[0023] Before performing this processing, after processing an inorganic bulking agent beforehand in 
organic-acid solution, such as water, water sinking-in liquid, or acetic-acid water, and performing this 
processing, you may ripe under 40 - 99% humidity of RH. After performing this processing, it can dry 
about [ 60-150 degrees ] by C, and a solvent can be removed, and the hydroxy 1 group and the alkoxy 
silyl machine of a silane compound which exist on the surface of an inorganic bulking agent 
simultaneously can be made to condense. 

[0024] As what is used especially as reinforcing materials among inorganic bulking agents For example, 
alkali glass, an alkali free glass, low guidance glass, high elasticity glass, The strand which converged 
the glass filament which carried out spinning of the glass fibers, such as E glass for electrical and 
electric equipment, (glass yam), Moreover, the elastic or hard collection mica sheets with which mica 
products, such as the nonwoven fiberglass mat, a glass paper and the glass fabrics which wove the yam 
fiirther, and a glass tape or a mica flake, were milled, these burned products, etc. can be mentioned. 
Moreover, as other inorganic bulking agents, glass, a silica, an alumina, hydroxylation aluminum, talc, 
clay, aluminum, iron, copper, asbestos, quartz sand, titanium oxide, a zinc white, an iron oxide, graphite, 
carbon black, boron, a calcium carbonate, etc. can be mentioned. 

[0025] What is necessary is just to add so that it may become about 0.1 - 10% of the weight to the resin 
when, adding the modifier constituent for composite material containing a silane compound to synthetic 
resin on the other hand and mixing an inorganic bulking agent afterwards. As the addition method, it can 
only add, and also it mixes with a small amount of resin beforehand, and master pelletizing of this may 
be carried out and you may add. Moreover, in case a bulking agent and a resin are mixed, you may add 
simultaneously. 

[0026] That is, the composite material of this invention mixes an inorganic bulking agent, after adding 
the inorganic bulking agent beforehand processed by the modifier constituent for composite material in 
hardenability synthetic resin, after adding the modifier constituent for composite material in the mixture 
of an inorganic bulking agent and hardenability synthetic resin, or after carrying out addition mixture of 
the modifier constituent for composite material into hardenability synthetic resin, fully kneads the 
obtained mixture and, subsequently is obtained by making it heat and harden. Although especially 
hardening conditions are not restricted, if it heats at 50-300 degrees C for 10 minutes to 10 hours, it can 
be sufficient for them, and they can combine the acryloxy machine which synthetic resin and a silane 
compound have by this (meta), and an inorganic bulking agent and the alkoxy silyl machine which a 
silane compound has. 

[0027] Although the polyester resin and the epoxy resin which are not restricted, for example, have a 
polymerization nature unsaturated bond, phenol resin, acrylic resin, polyamide resin, polyimide resin, 
etc. will be mentioned as synthetic resin here especially if it is a polymerization nature unsaturated-bond 
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content resin, an unsaturated polyester resin and acrylic resin are desirable also especially in these. 
[0028] When the hardenability synthetic resin which an inorganic bulking agent is the case where they 
are a glass fiber and/or a mica or a silica, and/or an aluminum hydroxide, and is added is an unsaturated 
polyester resin and/or acrylic resin, the most desirable composite material is obtained. In this way, since 
an alkoxy silyl machine combines with an inorganic bulking agent and hydrophobing of the 
aforementioned interface is carried out with a siloxane chain when the hardening distortion by synthetic 
resin and the inorganic bulking agent decreases while an acryloxy (meta) machine combines with 
synthetic resin when the modifier constituent for composite material of this invention obtained is used, 
the mechanical characteristic of composite material and water resistance which are obtained are 
improved. 
[0029] 

[Effect of the Invention] Since the silane compound with which the modifier constituent for composite 
material of this invention has an acryloxy (meta) machine at one end, and has an alkoxy silyl machine 
on another side as a principal component is contained, when hardening distortion in the interface of 
synthetic resin and inorganic material can be lessened, since the own hydrophobic property of a silane is 
also enough, the mechanical characteristic of composite material and water resistance which are 
obtained are reformed. 
[0030] 

[Example] this invention is not limited by this although this invention is further explained in full detail 
according to an example below. 

[0031] Vinyl methyl silanol 10.2g, hexa methyl cyclotrisiloxane 148.0g, and acetonitrile 18g were 
taught into the synthetic example 1 . agitator, the thermometer, the reflux condenser, and the glass 
reactor that attached the dropping funnel, and contents were dissolved in 70 degreeC. 0.06g of silane 
catalysts of 5 coordination expressed with the following-ization 15 by this solution was added, it stirred 
by 70 degreeC for 3 hours, and polymerization reaction was made to perform. 
[Formula 15] 



^ CH. (CH. ) , -S l-(0) 



<o> 




[0032] After this polymerization reaction was completed, the dry ice of a piece was first thrown in in 
reaction mixture, and the catalyst was inactivated, and subsequently pyridine 8.7g and toluene 50g were 
added, it mixed, and 3-methacryloxypropyl dimethyl chlorosilicane 22. Ig was further dropped in 20 
degreeC. Under the present circumstances, the pyridine hydrochloride deposited during dropping and 
temperature rose to 38degreeC. Next, after holding this reaction mixture in 40 degreeC for 1 hour, the 
hydrochloric-acid water of 1 convention washed first, and, subsequently it washed 3 times with water. 
[0033] After dehydrating the toluene solution after washing with sulfuric-anhydride magnesium, it 
removed under reduced pressure of toluene and 1 56g of transparent and colorless liquids was obtained. 
As a result of 0,964 and a refractive index being [ 20.6cs(es) and specific gravity ] 1 .4103 and viscosity's 
[ in / 25 degreeC / in the obtained resultant ] performing infrared-spectrum analysis, a 1 H-nuclear- 
magnetic-resonance analysis of a spectrum, and elemental analysis further, it was checked that an 
average empirical formula is the polysiloxane compound expressed with the following-ization 16. 
[Formula 16] 
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CH, CHs CHj 

CHa =i-COCHa CH| CHa i i - (oi i) aaCH = CHa 

6 in, iflt 

[0034] Obtained polysiloxane 88.8g, toluene 60g, and 0.025g of 2% isopropyl alcohol solutions of a 
chloroplatinic acid were taught to the reactor, trimethoxysilane 6.7g was dropped in 80 degreeC under 
stirring, and it was made to hold in 80-90 degreeC for 5 hours. Then, toluene and superfluous 
trimethoxysilane were removed from the reaction solution under reduced pressure, and 90g of 
transparent and colorless liquids was obtained. 

[0035] As a result of 0.976 and a refractive index being [ 23.8cs(es) and specific gravity ] 1.4128 and 
viscosity's [ in / 25 degreeC / in the obtained resultant ] performing infrared-spectrum analysis, a 1 H- 
nuclear-magnetic-resonance analysis of a spectrum, and elemental analysis further, it was checked that 
an average empirical formula is the silane compoimd expressed with the foUowing-ization 17. 
[Formula 17] 

CH» CH. CHa 

CHi =i-COCHi CHa CHa i i - (is i) aaCHi CHa S i COCHa ) a 

0 iHa in. 

[0036] The silane compound expressed with the following-ization 18, 19, 20, and 21, respectively was 
compounded like the synthetic example 1 - example 1 of 5. composition. 
[Formula 18] 

CHa CH, CHa 

CHa =i-COCHa li- (oii) 

0 in, in, 



CHa CHa S i COCHa CKa ) a 



[Formula 19] 



CHi 



CHa 

1 



CHa =CH-CO CCHa ) a Si- (OS i) 4iCH 



CHa 
li CHa i i 



(OCHa ) a 



CHi 



[Formula 20] 

CH, CH, 

CHa =i-CO (CH, ) s S i - 

I! 
0 



CH, 



(oi i) ,0 (CHa ) loS i (OCH. ) a 

in, 



[Formula 21] 
C Hs 



CHa 



CHa =C-COCHa 

II i 
0 CHa 



CHa 

(oil) as 

in, 



(CH, . S i (OCHa CH, ) » 



[0037] The silane compound obtained in the example 1 of example 1. composition was dissolved in 
toluene, and it ****ed in the solution 1% of the weight, and considered as the modifier constituent for 
composite material. Glass fabrics (WEA-18W:Nitto Boseki Co., Ltd. make) were flooded with this 
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X Cl.^^ X / VTA X y 



solution as a reinforcing agent, this was riped under 80%RH on the 1st, and the reinforcing agent was 
processed. Then, the processed glass fabrics were dried for 5 minutes by 110 degreeC. 
[0038] On the other hand, the unsaturated-polyester-resin 100 weight section, the styrene-monomer 40 
weight section, and the cumene hydroperoxide 1 weight section were blended, and the varnish was 
adjusted. After infiltrating the aforementioned varnish and carrying out the indirect desulfurization 
bubble of the 12 glass fabrics which carried out [ above-mentioned ] processing for 2 minutes, it heated 
by 150 degreeC for 1 hour, and composite material was obtained. In this way, about the obtained 
composite material, the impregnating ability of a resin, early flexural strength, and flexural strength after 
boiling were examined. The result is shown in Table 1 . 

[0039] Replaced with the silane compound of the synthetic example 1 used in an example 2 - the 5. 
examples 1, and the thing of the synthetic examples 2-5 was used, and also the same method as an 
example 1 manufactured and estimated composite material, and it considered as examples 2-5, 
respectively. Each result is shown in Table 2. 

[0040] Composite material was manufactured, without using the silane compound of the synthetic 
example 1 used in the example of comparison 1. example 1, and also the same method as an example 1 
manufactured and estimated composite material. The result is shown in Table 1. 
[0041] Instead of the modifier constituent for composite material used in the example of comparison 2. 
example 1, the solution in which it was made to dissolve 1% of the weight was used into distilled water 
which contained 1 % of the weight of acetic acids for gamma-methacryloxpropyl trimethoxy silane, and 
also the completely same method as an example 1 manufactured and estimated composite material. The 
result is shown in Table 1. 
[0042] 
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[0043] As shown in Table 1, compared with the case (examples 1-2 of comparison) where the thing and 
the conventional modifier in which the case (examples 1-5) where the modifier constituent for 
composite material containing the silane compound of this invention is used does not contain this are 
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used, it was proved that it excelled also in any of the impregnating ability of a resin, early flexural 
strength, and the flexural strength after boiling. In addition, about the impregnating ability of a resin, the 
quality was judged by viewing and it measured [ flexural strength / early ] according to JISK691 1, and 
about the flexural strength after boiling, after boiling for 48 hours, it measured like early flexural 
strength. 

[0044] The silane compound 5 weight section obtained in the example 1 of example 6. composition was 

added in the styrene-monomer 100 weight section, and it considered as the modifier constituent for 
composite material. Next, to the unsaturated-polyester-resin 100 weight section, the above-mentioned 
constituent 45 weight section and the cumene hydroperoxide 1 weight section were blended, and the 
varnish was prepared. After infiltrating ten glass fabrics into the obtained varnish and carrying out the 
indirect desulfurization bubble to it for 2 minutes, it heated by 1 50 degreeC for 1 hour, and composite 
material was obtained. In this way, about the obtained composite material, the impregnating ability of a 
resin, early flexural strength, and flexural strength after boiling were examined like the example 1. The 
result is shown in Table 2. 

[0045] Replaced with the silane compound of the synthetic example 1 used in an example 7 - the 10. 
examples 6, and the compound of the synthetic examples 2-5 was used, and also the completely same 
method as an example 6 manufactured and estimated composite material, and it considered as examples 
7-10, respectively. Each result is shown in Table 2. 

[0046] Replaced with the silane compound of the synthetic example 1 used in the example of 
comparison 3. example 6, and gamma-methacryloxpropyl trimethoxy silane was used, and also the same 
method as an example 6 manufactured and estimated composite material. The result is shovra in Table 2. 
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[0048] When the modifier constituent for composite material containing the silane compound of this 
invention (examples 6-10) was used from the result of Table 2, compared with the case where the 
conventional modifier (example 3 of comparison) is used, it was proved that it excelled also in any of 
the impregnating ability of a resin, early flexural strength, and the flexural strength after boiling. 
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